Thiomers: a new generation of mucoadhesive polymers.
Thiolated polymers or designated thiomers are mucoadhesive basis polymers, which display thiol bearing side chains. Based on thiol/disulfide exchange reactions and/or a simple oxidation process disulfide bonds are formed between such polymers and cysteine-rich subdomains of mucus glycoproteins building up the mucus gel layer. Thiomers mimic therefore the natural mechanism of secreted mucus glycoproteins, which are also covalently anchored in the mucus layer by the formation of disulfide bonds-the bridging structure most commonly encountered in biological systems. So far the cationic thiomers chitosan-cysteine, chitosan-thiobutylamidine as well as chitosan-thioglycolic acid and the anionic thiomers poly(acylic acid)-cysteine, poly(acrylic acid)-cysteamine, carboxy-methylcellulose-cysteine and alginate-cysteine have been generated. Due to the immobilization of thiol groups on mucoadhesive basis polymers, their mucoadhesive properties are 2- up to 140-fold improved. The higher efficacy of this new generation of mucoadhesive polymers in comparison to the corresponding unmodified mucoadhesive basis polymers could be verified via various in vivo studies on various mucosal membranes in different animal species and in humans. The development of first commercial available products comprising thiomers is in progress. Within this review an overview of the mechanism of adhesion and the design of thiomers as well as delivery systems comprising thiomers and their in vivo performance is provided.